Oligomerization in the endoplasmic reticulum and intracellular trafficking of kainate receptors are subunit-dependent but not editing-dependent.
Investigating subunit assembly of ionotropic glutamate receptor complexes and their trafficking to the plasma membrane under physiological conditions in live cells has been challenging. By confocal imaging of fluorescently labeled kainate receptor (KAR) subunits combined with digital co-localization and fluorescence resonance energy (FRET) transfer analyses, we investigated the assembly of homomeric and heteromeric receptor complexes and identified the subcellular location of subunit interactions. Our data provide direct evidence for oligomerization of KAR subunits as early as following their biosynthesis in the endoplasmic reticulum (ER). These oligomeric assemblies pass through the Golgi apparatus en route to the plasma membrane. We show that the amino acid at the Q/R editing site of the KAR subunit GluR6 neither determines subunit oligomerization in the ER nor ER exit or plasma membrane expression, and that it does not alter GluR6 interaction with KA2. This finding sets KARs apart from alpha-amino-3-hydroxy-5-methylisoxazole-4-propionate (AMPA) receptors, where in the absence of auxiliary proteins Q isoforms exit the ER much more efficiently than R isoforms. Furthermore, although KA2 subunits do not form functional homotetrameric complexes, we visualized their oligomerization (at least dimerization) in the ER. Finally, we demonstrate that plasma membrane expression of GluR6/KA2 heteromeric complexes is modulated not only by GluR6 but also KA2.